Kinetics, mechanism, and identification of photodegradation products of phenazine-1-carboxylic acid.
Phenazine-1-carboxylic acid (PCA) is a broad-spectrum antibiotic against many plant pathogens, produced by Pseudomonas and other species. The biosynthesis and regulation of PCA has been well documented, but there is no report about its photochemical properties. Herein, the photodegradation of PCA was carried out in an aqueous solution under the irradiation of visible light to investigate the kinetics, mechanism, and identification of photodegradation products of PCA. Results revealed that photodegradation of PCA accorded well with first-order reaction kinetics. The measured half-life of PCA was 2.2 days at pH 5.0 and increased to 37.6 days at pH 6.8 when exposed to visible light. When oxygen was removed from its solution, the half-life of PCA was doubled. Different units of superoxide dismutase (SOD) enzyme (i.e. 0 units, 300 units, and 3000 units) and varying concentrations of sodium azide (i.e. 0 mg, 5 mg, 10 mg, and 20 mg) were used to decipher the mechanism for PCA photodegradation. Hydroxyl PCA and hydroxy phenazine were tentatively identified as the degradation products of PCA photodegradation process by high-performance liquid chromatography (HPLC). The obtained degradation products were further characterized and confirmed by HPLC-mass spectrometry and LC-MS/MS-based analytical approaches. In conclusion, the degradation of PCA was found to be light dependent, which could be accelerated by hydrogen ion and oxidant in the solution. The results suggest that PCA was more stable when stored in a neutral or alkaline environment or in the dark. Therefore, it is important to modify the PCA structure or use a suitable dosage for its broad-spectrum applications.